Summary. Fourteen healthy women were screened for the following parameters throughout one complete menstrual cycle: levels of urinary oestrogens and pregnanediol ; levels of plasma and urinary gonadotrophins; and pH, protein content and levels of peroxidase in the cervical mucus. It was found that concentrations of peroxidase in the cervical mucus were not a reliable index of ovulation.
Introduction
The various biochemical and radioimmunoassay methods used for confirmation of ovulation are still relatively time-consuming, expensive and require skilled technical help. Any possible simple and reliable method therefore requires to be studied in detail. In 1958, Birnberg, Kurzrok & Laufer described a colour test for ovulation in women based on a glucose oxidase assay which develops a blue colour which seems to be most intense at ovulation. In practice this test has the disadvantage of introducing a potentially carcinogenic dye deep into the cervical canal. In cattle the level of peroxidase in the cervical mucus can be used for the detection of ovulation. This test in cattle is carried out by means of a suitably impregnated finger-stall which can be inserted into the cervix. The intensity of the resulting colour change is approximately proportional to the amount of enzyme present. The amount of enzyme drops significantly at oestrus, i.e. 16-18 h before ovulation (Linford, 1974) .
Peroxidase has also been found to be a normal constituent of human cervical mucus and some preliminary studies on the correlation of peroxidase activity with different phases of the menstrual cycle have been described (Blain, Heald, Mack & Shaw, 1975) . These authors found no obvious correlations but their results were obtained from single measurements in different women and the time of ovulation had not been determined.
In the present study we measured concentrations of serum and urinary gonadotrophins and urinary steroids to permit assignment of the most probable time of ovulation, and levels of per¬ oxidase in samples of cervical mucus.
Materials and Methods
Collection of mucus and measurement ofpH Samples of cervical mucus were collected, by means of a sterile pipette, on a day-to-day basis throughout one complete menstrua! cycle from 14 healthy volunteers not taking oral contraceptives. The samples were applied to a universal pH indicator paper (accurate to ± 01 pH unit) before being flushed into a container with 1 ml 0-1 M-sodium acetate buffer, adjusted to pH 4-4 with glacial acetic acid.
The quantity and viscosity of the mucus varied considerably during the cycle. Each sample was ground in an hand homogenizer and the resulting suspension was centrifuged at 7000 g for 10 min at 20°C to remove debris. Protein estimations and peroxidase assays were performed on 0-05 ml aliquote of the supernatants. For protein estimation the aliquot was diluted to 1 ml with 0-1 Macetate buffer, pH 4-4, and treated with Folin-Ciocalteau reagent as described by Hartree (1972 The chromogen of choice was 2,2'-azino-di(3-benzthiazoline-6-sulphonic acid) (ABTS, Boehringer, Mannheim). This substance is oxidized to a radical cation with an absorption at 412 nm under the assay conditions used of 3-24 10* m-1 cm-1. The chemistry of this process has been described (Childs & Bardsley, 1975) and the peroxidase of human cervical mucus has been purified and charac¬ terized by steady-state kinetic studies (Shindler, Childs & Bardsley, 1976) . In each assay, 0-05 ml aliquote of the mucous samples were added to the acetate buffer, pH 4-4 with 1 mM-ABTS and 0-1 mM-hydrogen peroxide in a final cuvette volume of 1 ml. Absorbance changes were measured at 20°C with a CARY 118C UV-VIS spectrophotometer and rates were linear for at least 2 min. Several substrates of peroxidase were compared with ABTS for the sensitivity of the spectrophotometric assay. At a concentration of 0-1 mM-H202 and 5 mM-substrate, the relative rates of oxidation were: ABTS, 100; o-dianisidine, 21 ; pyrogallol, 5; guaiacol, 1 ; and 4-aminophenazone, 0-75.
Gonadotrophin measurements
LH and FSH were measured by double-antibody radioimmunoassays similar to that described by Midgley (1966 Table 1 ). The day ofovulation is indicated by the arrow and the day of ovulation, judged from hormonal criteria (see Table 1 ) and particularly the serum LH peak, is Day 0. The cycle for Woman 14 was adjudged non-ovulatory and the days are numbered from the first day of menstruation.
The 14th volunteer was adjudged by these hormonal criteria not to have ovulated and this, although not an initial intention, did allow study of the peroxidase levels in cervical mucus in a non-ovulatory cycle.
As shown in Text- fig. 1 , there was no characteristic peak or trough of peroxidase activity at the time of ovulation except possibly for Women 1 and 2. In some instances, one or two peaks occurred before and/or after ovulation. In the anovulatory cycle a wide fluctuation of activity was seen. There was no constant pattern of peroxidase activity in the women studied but in most of the cycles there was a slightly higher peroxidase activity after ovulation, perhaps related to the fact that it is easier to obtain samples during this phase of the menstrual cycle. The amount of soluble protein in each sample of mucus (data not shown) corresponded closely to the peroxidase pattern in that woman.
Discussion
The bactericidal properties of cervical mucus have been reported to be lower at ovulation than at any other time (Enhorning, Huldt & Melen, 1970) . Hydrogen peroxide, which is rapidly destroyed by They suggested that this peroxidase activity might be an adaptive response of the uterus to local increases in oestrogen levels, enabling it to limit the duration of effect of oestrogens on this target organ by inactivating them. It seemed possible that the present results in human cervical mucus might reflect the mid-cycle oestrogen peak. Although peroxidase activity in general was greater when the serial urinary oestrogen levels were also higher, the viscosity and amounts of mucus varied greatly on a day-to-day basis, in spite of the accuracy of the assay, which is much more sensitive than the assays described by Linford (1974) and Blain et al. (1975) .
The difference between our results and those reported for cattle may simply reflect a species difference, because the decrease in cervical mucous peroxidase at oestrus for cattle was contrary to the result predicted from studies in other animals (Linford, 1974 
